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Preface to Volume I
~

concerned with the Corona program, although it necessarily deals with

predecessor reconnaissance satellite activities {Project Feedback, the

Advanced Reconnaissance System,
Weapon System 117L, II"Samos,

\\

alternative programs (the several Samos E-series projects, ~~,

( chiefl The Samos or WS 117L programs, under

their several names, are treated in Volume II.
Volume III contains the

histories of the to 1973, the date of this

note.

satellites, was also in preparation at that time.
Volume V, intended to

detail the policy issues and organizational activities of the National

Reconnaissance Office, carries the treatment of those topics through

in 1963 at the suggestion and under the initial direction

then head of the West Coast activities of the National

Reconnais sance Office. It was carried on, though spasmodically rather

than at a steady pace, under the sponsorship of his successors in that
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Paul E. Worthman, whose association with overflight reconnaissance

extended from the original balloon-lofted Genetrix cameras of 1954

and the many

lesser programs of the National Reconnaissance Program, until his

retirement in 1969. A listing of the many other contributors to the

history would occupy several pages. Their names appear in the citations

that follow each chapter, an inadequate but necessary acknowledgement

of advice, assistance, and information. I was from time to time

and corrected a frighteningly large number of textual and substantive

Ierrors that escaped my notice and that of earl y reviewers. Notwith-

standing such assistance, I remain wholly responsible for whatever

errors of omission or commission that escaped the scrutiny of critics

and associates. I am also responsible for a textual structure which

assumes the re.ader's familiarity with many aspects of the United

.

~
States space prbgram that perhaps were memorable mostly to specialists

iv
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and experts. This history is concerned with events that for the most

part have not been otherwise discussed in any continuing narrative.

The circumstances of its preparation did not allow for a full explanation

of peripheral events described in generally available publications.

Had it been otherwise, these volumes might have been many tim-es

\)

bulkier and much less marked by assumptions of prior knowledge. In

extenuation, I can but note that even Gibbon made such excuses

r

March 1974

*
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Foreword to Volume I

discussions of the origins of satellite reconnaissance and of the inter-

\\ predecessors, including the Central Intelligence Agency.

The antecedents of Corona and its adolescent years are treated

in Chapters I and II. respectively. Chapter III opens with a cursory

review of Corona activities before 1961, but is mostly concerned with

its final mission in May 1972. Although they are interrelated, each of

the three chapters can stand alone.

Some matters of considerable importance to Corona are dealt

with inadequately or not at all in this volume. Each omis sion of that

sort was deliberate.

because such issues generally involved far more than Corona, their

,
I
I:

~t
Ii
,:

II
!;I

treatment has mostly been relegated to Volume V. So with cover and

security matters; although some incidents and events directly relevant

'IIvii
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to concealment of Corona program activity have been described in

this volume, those topics are not explicitly discussed. Such specialized

measures, and the exploitation of returned photography have also been

considered only in passing. Technical matters like the carriage of

the development of reentry and recovery machinery have been little

rmentioned.

They require specialized historical coverage and are not

integrals of Corona.

covers Corona matters from the time of first successful operation

to the end of the program. To ease that process. this foreword includes

two specialized summaries, one dealing with program nomenclature

(which proved in the end to be far more confusing than even the most

dedicated obscurer of program reality could have wanted). and the

second with complexities of program structure and conduct to 1966,

after which they became much less confusing.

Nomenclature

t Code names have been a fixture of the U.S. security system

They proliferated during World War II, achieving levels of faddishnes s

viii
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conversationally referring to ~or~ by its initial.

(I'1
The first improve-

ment of the original camera,

conversation.

'\
......Fairchild Camera and Instrument Corporation

FCIC) design, the

the design for the original £ and the ~ cameras).
ltek IS.£:.: propos al

found acceptance; £' disappeared.

capsule version of Corona. It first was known as Mural-J and was

eventually became ~na-J .

-'--"

Both Itek and Fairchild proposed£' designs; as noted later, Fairchild's
design was more attractive. The ~ proposal was also known, briefly,
as C-61.
::'.:'

In fact. virtually nobody active in the M-2 evaluation remembered
the earlier appearance of ~. Historia~d file clerks were the

principal victims of the confusion.

xi
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some of the biological and astrophysical data presumably being col-

lected by way of Discoverer missions. By late 1962., the repres entation

that Discoverer was a scientific and engineering research vehicle was

It was therefore abandoned.rapidly losing its appeal as a cover story.

Discoverer XXXVII, launched on 13 January 1902, was the last Coruna

'l It was also -the last mono (~) camera mission.to carry the name.

All later Corona operations were casually announced as !'Department

of Defense satellite launches, II as were all other military space opera-

Fortunately for all concerned, NASAtions, whatever their real nature.

satellites which really were what they pretended to be began to return

quantities of scientifically interesting data in the early 1960s, and that

too tended to distract attention earlier focused on Discoverer

Within the defense community generally. and to ales seT extent

within the Corona program. the "white II designator used most often as

a program identifier once Discoverer disappeared was "Program

However, at various later times the numerical designator

In 1959 andand Program

e 

also applied to Corona.Program

'I and Argon as "Program 1A1960, it was briefly known as "Program IIA

In the separate TALENT-KEYHOLE security category (covering the

product of satellite reconnaissance operations), the code KH-4 was

Other KH codes,used to identify C~~~~-=~ral mission products.

I
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*including KH-l, KH-2, and KH-3, 1

program participants.

')
booster, an Agena spacecraft, and one Or more ~~ reentry capsules.

The first series began with 9001, (the mission publicly called

Discoverer IV and continued through 9066A (the last Argon flight). --

---
included all Corona operations through the end of the Corona-M series

It

The second mission number
series ran from 1001, the first ~ona-J (dual capSule) mission, through

1052, the final ~on~ J -~ operation.
The third, which was use<;i solely

for ~ona J -3. operations, began with 1101 and continued through 1117

Lanyard operations were---
numbered 8001, 8002, and 8003.

*

""".,...,..

KH-l applied only to mission 9009. the only sUccessful operation to
use the original Fairchild-Itek camera system; KH -2 applied to the
products of missions 9013, 9017. and 9019. all of the successful C'
missions; the KH-3 designator covered the products of all Co~o":i;~ C"I
operations; KH-4 applied to Corona-M mission products; KH-4A-

--products resulted from Corona J -1 operations; and KH-4B terminology
applied to the products ~~~~.::!! missions.

xv
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The 9000, 1000, and 1100 mission numbers overlapped and within

series were not necessarily used sequentially, by launch date. Some

additional disorder in 9000-series program records occurred because

of the irregular use of the suffix letter IIA" to identify Argon operations,

and because in formal program records some mission numbers ap~eared

'\ twice. both with and without the suffix. (The mission numbered 9014 in

Coron~ program records was listed as an Argon operation, while the

separately listed 9014A was not; 9066A ~ an ~~ mission, and there

was no separate 9066. ::' In any case, the suffix designators were not

consistentl y used in all Corona reporting documents even though the

~~ program records listed all cartographic camera operations by

mission number with suffix. Interspersed through the late 9000-series

mission numbers and the early lOOO-series numbers were the three

Lanyard missions--8001 through 8003.

In the narrative that follows, the term Corona is used as a

Where necessary. the subset identifiers ~. ~.

generic.

~. Mural,

Corona-M, Corona-J or Corona J -1, and Corona J -3 are used to single

out specific elements of the overall program. As appropriate, missions

l' are identified by mission number and date of launch. That practice has

. been followed in the interests of clarity even if the source documents

.....-

The mixup was in record keeping, not in real designation.
only one mission 9014, and it did carry an Argon camera.
have been entered, in all cases, as 90l4A.

There was
It should
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Corona development in the chapters that follow. In order to avoid

confusion, it seems neces sary to identify them here. All carried

"Ell designators followed by a number, as E-l and E-S. There were

"A, II lIB, II and other designators, but not in the photo satellite series.

E-1, E-2, and E-3 were readout satellites. E-1 was built and flew

once; E-2 was constructed but cancelled before flying, and E-3 never

passed the preliminary development stage. The appearance of Corona

made them functionally obsolete. E-4 was a mapping camera alterna-

r tive to ~~, built but never flown, and made obsolete with the

development of a mapping capability in stellar -indexing cameras first

E-5 was to be a surveillance system and E-6 aflown with Corona.

valueless

, of course, the only successful American photo-

reconnaissance satellite development of the 1960s other than Corona.

The development of weather reconnaissance satellite is

described in Volunle -II. It had what could be technically described

So with NASA'sas photo-reconnaissance capability, but only in jest.

weather satellites, chiefly Tiros.

References to other reconnaissance programs are self-explanatory.

xviii
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attention, but once U.s. satellite launches had become commonplace

there was surpr-isingl y slight public interest in the pas sible reconnais-

sance missions of those identified as 'IDoD launches. II

Occasionally. of course. there were embarrassing trespasses

on Corona security. In April 1961, for instance, the San Francisco

'\ Examiner, in commenting on some testimony before a Senate committee

concerning the need for a B-70 strike reconnaissance aircraft, observed

r

that "amazing intelligence work. ..by the cameras of the Discoverer

satellite. .. Not'I had not overcome the need for manned systems.

quite a year later the London Dati y Mirror credited Discoverer with

having "recently" brought back reconnaissance photographs of Russia

But these were speculative items. Perhaps the most disturbing of

early security leaks was a column by Joseph Alsop that appeared in

the New York .Hera1d-TEbun~ (and other papers) in December 1963.

Alsop, who characterized himself as Richard Bissell's 'Ioldest friend, II

briefly summarized much of the early history of Corona, mentioning

Major General O. J. Ritlandls involvement and identifying August 1960

as the date on which the U. S. first recovered photographic evidence

....,.
that no Soviet intercontinental mis siles were yet emplaced. He

...
'0'

As detailed in Chapter I, Bissell and Ritland were indeed responsible
for much of the program's success, and August 1960 ~ the key date.

xx
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Argon management generally resembled that of Corona except

that the Director of Defense Research and Engineering (DDR&E) was

a member of the configuration control board and exercised considerable

authority in the decision process. Lanyard was managed by a program

office reporting to the Directorate the West Coast
.

'\ operating arm of the National Reconnaissance Office.

Contractual arrangements were as varied, and frequently as

r
controversial, as were program management responsibilities. The

precursor Corona camera was designed by Professor Walter Levison

of Boston University (later a founder of Itek), under contract to the CIA.

Its technological antecedents stemmed from the earlier development of

a camera for the U-2 and the still earlier Genetrix camera used in

free balloon reconnais sance of the Soviet Union in the mid-1950s. The

CIA originally expected Fairchild Camera to design and produce the

~ camera, but Bissell's judgment and USIB United States Intelligence

Board) and CIA preferences caused ltek to become the camera system

designer, and Fairchild a subcomponent designer and manufacturing

subcontractor (later an associate contra:ctor). Fairchild participation

largely vanished with the 1960 decision to adopt the ltek-designed ~

, Lockheedcamera rather than the C" version Fairchild favored.

performed the. spacecraft-camera integration work under contract

to the CIA.

xxii
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With the appearance of C~rona-=-Mural, the earlier and les s

formal arrangement became a tightly structured contractual relation-

ship.

Lockheed performed system engineering and technical directic,n

functions under the nominal cognizance of the Directorate of

under the contractual control of the CIA. ltek was an

associate contractor rather than a subcontractor to Lockheed.

'\ So

was General Electric, manufacturer of the reentry capsule and
....,.

associated subsystems. As late as March 1961 the CIA suggested

that complete responsibility for £orona-Mural should be transferred

from the CIA to the NRO Dr. J. V. Charyk. then Director of the NRO.

concluded that Corona would phase out shortly, being replaced by the

Sarnos E-5 system, and that reorganization of existing relationships

for so brief a period would be wasteful.

However, 

complete responsi-

bility for Lanyard was assigned to the NRO, to be exercised by the

Directorate The substitution of

Lockheed as system engineering and technical

direction contractor for Corona was proposed as early as 1962 but

remained an issue between the CIA and the NRO through 1965.5

*
Thor launch vehicles were purchased under an open contract between

Douglas and the Air Force.

xxiii
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By early 1951, RAND was sponsoring design work on such

components as a television system and an attitude sensing device,

both vital to any later reconnais sance satellite. In April 1951, RAND

official! y defined the technical and engineering characteristics of s.uch

a satellite, proposing television transmission of photographs to ground

stations.

Over the next two years, six individual contractors conducted

r
feasibility and design studies of reconnaissance satellite components

and subsystems. Concurrently, the Atomic Energy Commission--at

the urging of the Air Force- -began work on small auxiliary power

reactors capable of functioning in orbit.

In May 1953, Air Force headquarters made the Air Research

and Development Command responsible for management of the recon-

naissance satellite proposal. and five months later RAND formally

urged that command to begin planning for the early start of system

development.

Receptive project officers in the command headquarters

had by January 1954 succeeded'in transforming RAND's "Project

Feedback" proposal into a tentative development called the !'Advanced

Reconnais sance System-- Weapon System 117L. II In a final summary

report of March 1954, RAND recommended that the Air Force under-

take "the earliest possible completion and use of an efficient satellite

2
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reconnaissance overflights by orbiting vehicles.
Probably because

r
specific vehicles were never discussed. (Both the U-? and a high-

recently returned to civilian life after active duty service as an Air

In October

Russia's obvious mistrust of the original Eisenhower inspection

Iproposal convinced Leghorn that negotiating a mutually acceptable

I

10
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defense depa~tment opinion that it was only theoretically feasible

and at best could not be 01 practical use before the mid-1960s

Leghorn's endorsement of satellite reconnaissance was ba~ed

on the thesis that an orbiting camera would be more difficult to disable

"\ than cameras carried in balloons and aircraft. He suggested also

that an unpublicized series of succes sful satellite reconnais sance

r
flights might reasonably be followed by a discreet diplomatic approach

to the Soviet Union, the presentation of copies of the reconnais sance

"take, II and a private agreement that the Soviets were free to reap

any propaganda credit they chose if they would but propose interference-

free satellite inspections as an international modus vivendi..

Although Leghorn's ideas were well known to both Schriever

and his WS ll7L chief, Colonel Oder, they were of little more than

academic interest until the spring of 1957. Then the funds crisis

the increasing frustrations of the "space for peace" catchphrase,

Quarles' insistence on more studies and less hardware, and general

*
defense department hostility to 'Ispa~e research" drove Schriever

During the immediate pre-Sputnik months of 1957. a considerable
quantity of Air Force time was devoted to reprogramming all space-
associated projects to obscure any connotation of space flight interest.
Stubborn project officers and staff planners carefully constructed

14
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and Oder to consider all conceivable alternatives to the "normal"

development cycle they had been pursuing.

In that milieu, Schriever in April 1957 instructed Oder to

devise a policy approach that would improve the status of the Air

Force satellite program. Colonel Oder promptly began an analysis

-'\
of national policy considerations affecting the actual use of satellite

reconnais sance, an examination of security factors that would have

r
to be accommodated in announcing the Air Force program to the

public, and a consideration of possible scientific applications of

the WS 117 L vehicle.

Convinced of the desperate need for a device that would permit

acceleration of the satellite program- -at least to the pace originally

proposed--Schriever also discussed his quandary in some detail with

Colonel W. A. Sheppard, and

Leghorn.

They were generally agreed on the seriousness of the

situation, but for the moment were unable to suggest an approach that

would overbear stubborn administration objections to an adequately-

funded satellite program.t

"high altitude research" camouflage around all that could be preserved.
The alternative. precisely defined by defense department statements
on "useles s activity. II was cancellation. A corresponding amount of

reprogramming effort was necessary in the immediate post-Sputnik
period. when "space" suddenly became a respectable word once again.

15
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fiscal year and to a possible total of the entire year.

Colonel Oder had earlier defined a as the

minimum needed to maintain hopes for a first launch by 1960

Well in advance of official notification that program funds

would be virtually nonexistent during fiscall958, Colonel Oder had

'\ informally proposed an alternate approach to General Schriever.

Concluding that in some degree the persistent funding difficulty was

tied to the administration's determination not to undertake an expen-

give new program that, if it became publicly known, might ultimately

lessen chances of arriving at a satisfactory settlement with the Soviet

Union, Schriever quietly endorsed the alternate proposal, which he

*called "Second Story. II

The "Second Story" concept was built around three preconditions:

covert overflight, participation of the Central Intelligence Agency, and

program acceleration. It involved an announced cancellation of the

WS 117L program, overt establishment of a "heavyweight" Air Force

scientific satellite project as a follow-on to the marginal Vanguard,

and covert re-establishment of the reconnaissance program under

-,.

Colonel Oder's secretary invented the name to identify the file of

working papers which had to be kept apart from other WS ll7L documents.
"Second Story" implied a Cover legend rather than an upper floor,
although it was. occasionally written "Second Storey. II

17
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before 1 September. Asswning unimpeded flow of the subsequent

actions, the covert CIA program would come into being several

weeks later. side-by-side with the "scientific satellite" that had

...

...

"replaced'! the WS l17L.

The arguments supporting such a course were impressive--

') at least to those who felt, with Schriever and Oder, that the technical

feasibility of a reconnaissance satellite had been clearly established

r

by more than a decade of study and experimentation. All of the key

technical ingredients were available from the current program. The

United States had conducted covert reconnaissance in the past and was

planning more for the future. It certainly should be possible, there-

fore, to begin covert satellite reconnaissance by 1960 and to maintain

continuous surveillance of the Soviet Union thereafter. Schriever and

Oder were confident that the group which had so skillfully managed

the intercontinental ballistic missile program could successfully

administer the "Second Story'! effort

Conceding that covert operation of a photographic satellite

could not be indefinitely sustained, Oder suggested that the basic

vehicle be publicly identified as a weather surveillance satellite to

*
CIA record,s are largely silent on these matters. They were mostly

handled by personal contact among Bissell, Land. Schriever, andOder.

20
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Of course, the "Second Story" as refined summaril y dispusl:d

of such objections by transforming the WS 117L reconnaissance activity

into a covert project, but advice of such a course obviously had not

reached the 'Iinfluential consultant. II Moreover, the tenor of the

'\
pending memorandum was in agreement with existent administration

policy.

In order to secure acceptance of the "Second Story" approach

it would be necessary for the Ballistic Missile Division (renamed in

August 1957) to prepare a detailed scientific satellite proposal which

the Air Secretariat could present to the Defense Department (thus

demonstrating Air Force unity on its desirability), to plan an acceptable

information release policy, and to prove to all concerned (including the

Stewart Committee} that a scientific variant of the WS 117L satellite

would benefit the military program. It seemed unlikely that all those

steps could be taken before 1 November

On 4 October 1957, the appearance of Sputnik I cancelled much

of the rationale of the "Second Story" approach. Almost immediately

thereafter, General T. D. White, Air Force Chief of Staff, told the

Air Staff to drop consideration of a scientific satellite and to concentrate

on accelerating the basic WS ll7L program. Defens e Secretary C. E.

Wilson, notoriously anti-satellite in his outlook, was retiring from

24
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could be accelerated. Three days later he authorized the Air Force

to proceed flat the maximwn rate consistent with good management.

For the moment, "Second Story'! was submerged in a welter of

proposals, acceleration plans, and suggestions for "interim" satellites,

both scientific and militar y. In part because of the consternation

caused by .sputnik and by immediately subsequent failures in several')
hasty and overpublicized attempts to orbit "something" made in the

United States, WS ll7L acquired the support so long withheld. But,

beneath the surface there flowed an undercurrent of reluctance to

sponsor an "open'! reconnaissance satellite pr,ogram which, by

antagonizing the Soviets, would weaken the prospect of relaxing

world tensions and reaching agreement on other points at issue.

Additionally, there were psychological obstacles to securing uninhibited

approval of a major space program. The President resented inferences

that his administration had been lax in supporting earlier space and

missile proposals, so there was continued reluctance to approve

program accelerations which indicated that !'crash efforts " were

necessary to overcome earlier lapses. Finall y. notwithstanding the

evidence at hand, the conviction persisted at high levels that the entire

space program was more a matter of public relations than of engineer-

ing, that nothing useful could come of an investment in satellite

20

development.
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Thor-boosted "reconnaissance test vehicle" approach had been

endorsed by the Department of Defense and that formal development

plans for an operation called I'Nightshift"- -the proposed nickname

for early Thor-boosted WS ll7L launches--should be drawn up for

early submission to the Air Force Ballistic Missile Committee

The "Nightshift" proposal had been devised within the Air Staff as

a .means of obtaining early Air Force entry into a "satellite club"

r Unaware of the scheduled covert program, Air Staff officials were

intent on securing permission for launching something developed

by the Air Force; whether it had a reconnaissance function or was

seemed of little consequence.

Once circulated, the Johnson directive had the effect desired

covert development and covert operation. Johnson's letter had other

effects as well. The BMD specialists who had enthusiastically

adopted the scheme of "interim satellite reconnaissance" based on

taken aback. Innocent of knowledge that the "cancellation" was but

the first and most critical step in what was to be an accelerated
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recovery of the entire orbital vehicle. Both proposals assumed use

...
General Electric and ltek

proposed stable-body vehicles

carrying panoramic cameras.

was possible.

capsule recovery, while ltek supported the total-vehicle recovery

~

concept originated by Rand.

ltek had come into being in 1957, principally through the efforts of
Richard Leghorn. Professor Duncan McDonald (Boston Universit 's
Physics Research Laboratory). and ~ ~- ,~v~ ..v£. u!!J.v~r~1:Y'.

On 1 January 1958. ltek acquired the.personnel and facilities of th~
Physics Research Laboratory with funding support provided by the
Rockefeller interests. Boston University had long been u~easy at
the transition occurring in the Physics Research Lab. which had
become more of an industrial research facility than a campus estab-
lishment through the instrumentation of contra~ts largely with the
government. The resignation of Professor McDonald, who had been
the chief figure in laboratory activities for some years. decided the
University to withdraw from the field. The resulting arrangement.
by which ltek acquired the laboratory, equipment, contracts, and
personnel, made ltek a very strong contender for new research and
development contract awards, the company having assimilated (in
Colonel Oder's judgment) "some of the nation's best camera people. II
ltek personnel had directly participated in the development of the
balloon reconnaissance cameras as well as in the U-2 camera program

oJ.'".~ .,.

. That basic disagreement extended into the design of the first re-
coverable WS l17L (Samos) vehicles; the eventual Samos £-5
recoverable payload included the camera, the E-6 included provisions
for film-onI y recovery.
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compared to body stabilization. Bissell felt that the ltek approach

would cost less, and he was particularly impressed by the greater

resolution potential and performance growth potential of the ltek

There is little doubt that reliance of the Itek approach on

camera.

the availability of the Lockheed upper stage for WS ll7L had consid-

'\ erable influence on Oder's (and Schriever's) ready acceptance of

Bissell's judgment; continued development of what was to become

the Agena was essential to the eventual appearance of the WS ll7L,

on which Air Force space hopes still were concentrated. The factors

that caused a complete reversal of judgment between 18 March and

18 April, when President Eisenhower verbally approved Bissell's

16 April proposal, were far more complex than mos t of those who

reviewed and approved the decision ever realized.

By early April, therefore, a technical approach, cost esti-

CIA Director Allenmates, and an operating plan were in existence.

W. Dulles, Defense Secretary Neil McElroy, and Presidential Science

Advisor J. R. Killian then presented the matter to President Eisenhower

personally for final approval. Their sponsorship was convincing, and

*
Corona received the President's endors ernent. The rationale was

..,-r

However, only 10 launches were initially funded, as against the 12
proposed in the 16 April Corona development plan.
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of what came to be known as the "Skunk Works" was transferred

from the Lockheed payroll. although all employees were actually

paid by

Conscientious Air Force plant representatives and Lockheed

supply personnel pr~sented an early problem, derived from the need

for moving expensive equipment and materials to a place that had no

legal existence, but the Corona people devised 'Isecondary" cover

r

stories which satisfied inquiries. There was no real need for

elaborate deceit, chiefly because no one would expect Lockheed to

, 

and no connectionbe doing work in

The "company proprietary'! explanationwith any space projects.

satisfied others who were curious. Within the company itself, pro-

longed absences of personnel were explained by references to a

"company program. II ltek, General Electric, and Air Force people

who were known by Lockheed personnel to be associated with recon-

nais sance programs made only the most circumspect visits to the

I 'Skunk Works. " Even the wives of the Lockheed employees did not

know where their husbands actually worked. A further step was the

compartrnentation of assembly work at Lockheed; most workers engaged

in but a single. segmented phase of the vehicle assembly process..
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In July, Lockheed officials issued an "inhouse" statement

th~t the recoverable payload for Thor-WS ll7L flights would include

"in addition to normal instrumentation, recording devices for the

advanced engineering tests. I' Responsibility for these devices was

as signed to a special department with the explanation that II

'\ the existing shortages of space at the Palo Alto plant and. ..the

sensitive nature of the experiments II made it necessary to expand

r

into new facilities. "Instrumentation development" and the assembly

and checkout of nose cones and payloads would be concentrated in the

!'additional facilities. 'I Lockheed officials cautioned that extreme

project secrecy was essential to prevent an anti-vivisectionist outcry

over the scheduled biomedical experiments. Fully cognizant project

pers onnel als 0 understood that the phrase "recording devices II could

be used to explain the presence of camera equipment in a "biomedical

caps ule II if an explanation became neces sary.

A special cryptographic te;letypewriter network linked BMD

to the Lockheed I'Skunk Works II and those facilities to CIA's Washington

headquarters.
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cameras were to be carried in all of the "advanced engineering"

satellites and some of the "biomedical" test vehicles. Both Air

Force and Lockheed personnel appreciated that new problems

might arise when it became apparent that all of the "biomedical"

flights were not actu~!y returning biomedical specimens.

One of the basic difficulties in the program was that well-

meaning people convinced they were advancing the interests of the

r

Air Force insisted on tinkering with one or another aspect of the

"open'l Discoverer program. Generally, the Corona managers at

BMD were able to limit the ill effects by calling on the Central

Intelligence Agency to apply quiet pressure to the danger spots.

Sometimes it proved neces sary to brief one or more people who had

no role to play in Corona itself but whose influence was necessary

to keep events from unfolding in undesired directions. A case in

point was the July 1958 Department of Defense suggestion of deploying

all Thor missiles and using all of the Army-developed Jupiters as

satellite boosters. Since Jupiter was essentially incompatible with

the WS 117L upper stage, the danger to Corona was obvious: at least

a nine-month delay in schedules, re-engineering of payloads, reduction

in orbital weights. and reliance on non-standard boosters. In this
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instance, Colonel Sheppard* immediately contacted Bis sell with a

request that the CIA official take action "at the highest pos sible

level II to insure that the suggestion was withdrawn before it could

become a matter of debate. Apparently the maneuver was effective.

for no more was heard of that particular gem.

Sometimes it was difficult to decide whether to stifle such

Suchundesired assistance or to draw secondary benefits from it.

r
was the affair of the highly respected reconnaissance expert who, as

Colonel Sheppard put it, was complicating matters by "going around

convincing people we should be doing the things we in fact are doing

in the [~~~Jprogram. The affair had its useful aspect, however

since it was inconceivable that one so highly placed could be unaware

of actual reconnais sance programs, and his ill-timed propaganda must

also have served to convince many that the Air Force was indeed con-

centrating on WS ll7L rather than the Thor-boosted satellite.

Another interesting problem Colonel Sheppard encountered was

that the program director for the Thor- WS 117L "experimental and

biomedical" satellite vehicle kept "insisting that the overt part of the

system be designed rationally to support the overt missions. II In this

*
On 8 April, General Schriever made Sheppard the Air Force _~~rona

chief. Oder, as sociated with the WS ll7L reconnaissance program,
had to be removed from direct participation because of the danger that
his association with reconnaissance would weaken the ~~n~ cover plan
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later difficulty, but during the summer of 1958 nothing of the sort

was accurately foreseen.

Of more immediate concern was a serious controversy

between Lockheed and General Electric which threatened the stability

of program manage:n ent. The apparent difficulty was inability of

the two to agree on a work statement for General Electric, although

the real problem was more deep-seated. During the early weeks of

April, General Electric had urged upon Lockheed and the Air Force

its own proposals for a separate third stage--which General Electric

would design and build. The proposal, much like that submitted in

the October-November-January brochures, proved unacceptable

because of design misconceptions and the difficulty of mating the

General Electric -proposed third stage to the Lockheed second stage

Although an Air Force-Central Intelligence Agency ruling on the final

design presumably resolved the issue in May, again in June the two

customers found their contractors at odds. To the Corona managers

at BMD it appeared that they were jockeying for position, each

company attempting to insure a favorable position for future programs.

In a sense, General Electric held that Lockheed wanted General

Electric to deliver basic hardware which Lockheed would thereafter
t

engineer, modify and install; while Lockheed maintained that General
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large fiscall959 ARPA budget, and the Thor-Hustler (Corona) program

nominall y fell under the aegis of WS 117L. ARPA's tendency to redirect

WS ll7L toward new objectives indirectly affected the immediate conduct

of Corona itself. but ARPA's attempt to exercise direct control over

portions of the Corona program, largely by manipulating the purse

strings, was considerably more critical. Finally, as the fiscal 1960

budget cycle entered its closing phases, the matter of continuing a

r

form of Corona into calendar 1960 became of increasing concern. If

Corona proved successful, a matter which could not be judged until

the first satellite reconnaissance photographs were actually examined,

.its continuation was logical. The question of its continuance as a

covert operation--the matter of whether cover could be successfully

maintained past the period of "engineering" and "biomedical" flights--

versus its reincarnation as a highly secure but overt activity, had to

be faced eventually.

The original Corona approval of April 1958 had been based on

The Air10 vehicles funded by ARPA from WS 117L program money.

Force-CIA plan, however, called for a minimum of 12 shots on the

assumption of one-third successes and the need for a minimum of

four successful reconnaissance flights to provide adequate coverage
I
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By virtue of these and related changes, the total WS l17L

program had risen by September 1958 from a budget level (for

a total Of this total,fiscal 1959) of

shown in the current proposed development plan

for WS 117L and the remainder was required for purchase of

') ARPA apparently intended atadditional Thor and Atlas boosters.

r ...',-
totals, was CIA money supporting "black" Corona procurements.

In this maze of figures. which one participant flatl y called

fiscal 1960 would see to the purchase of the 19 scheduled vehicles as

He also suggested thatwell as programmed engineering changes.

CIA bear a larger portion of the cost, arguing that the Corona effort

was principally for CIA benefit.

On 1 October. revised Corona program costs reached Bissell.

arising from the re-estimates by Lockheed and its subcontractors.

*
The 18 April plan approved by the President had contemplated expendi-

tures of $7 million for "black'. hardware and R&D,
Thor and Agena development and procurement.
reflected an increase the first (9 April) cost estimates.
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ARPA had questioned the validity of the cost increase, pro-

tested its size, and passed the matter to the CIA. Bis sell, in his

Citing the fact that theturn, was startled into a violent protest.

funding estimates of April, used in obtaining approval for Corona,

he told General Ritland that if McElroy,had

Dulles, and Killian had been aware of the prospective costs in April

they would never have recommended the program to Eisenhower.

r
Displaying the effects of having just been scored by Killian, Bissell

told Ritland that I'Corona [is] simply not

CIA funds. II Dulles, Killian, and
ARP A funds

McElroy were slated to discuss the entire affair with the President

in the inunediate future, he added, and it seemed probable that

...complete cancellation of Corona will be considered. II

Bis sell conc~uded that ~orona was being charged for undefin-

able development costs that actually belonged to the remainder of

WS 117L, urged that the two programs be disengaged for funding

purposes, and made some rather unflattering references to "rubbery

accounting systems II and "juggling C,osts. II In a separate message to

Colonel Sheppard later that day, Bissell--somewhat less emotional

than had earlier been the case- -said sadly that "all of us concerned
t

with Corona have some embarrassing explaining to do. II
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Apart from being thoroughly accustomed to substantial dif-

ferences between early estimates and actual program costs, Ritland

and Sheppard were less alarmed than Bissell because they were closer

to and more aware of the remarkable convolutions of the program

during the preceding six months. To explain the situation to their

CIA counterparts. they detailed program fluctuations and broke down
'\

the cost totals to show that changes in the level of engineering effort

and in the scope of the program had caused price increases. Sensitive

to the implications of reprogramming and aware of the potential for

mischief implicit in such funds juggling as ARPA was then practicing,

they added the caution that a covert program could not be conducted

under requirements for constant rejustification and that it would be

advisable to keep program matters in the hands of program participants

In their reply they also included a resume of Corona potential and a

further explanation of the worth of the basic Thor-WS ll7L program

as a major contribution to the national space effort.

Before the end of October the problem had largely been resolved

by the personal intervention of Schriever, Ritland, and Sheppard with

The complicity of ARPA in thekey CIA and White House officials.

funds crisis and the cancellation threat received implicit confirmation

and B is sellthrough a subsequent agreement between Schriever, Killian
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would have to find the money for the remainder. The fact that no

ARPA money would be available for Corona after fiscall960, and

that the Air Force presumably would have to carryon the program

from its own resources, prompted thought for a completely new

program approach based on the transition of Corona to an "open"

')
but highly classified Air Force program managed under the WS 117L

aegis. Toward this end, there was renewed discussion of separating

the Thor-boosted satellite program from Sentry.-

A succession of meetings in Washington took up the several

critical issues arising from the latest ARPA actions. Late on the

afternoon of 4 December, Air Force Undersecretary Marvin A.

MacIntyre wrote a memorandum to himself, had Johnson's signature

block typed at its foot, took it to Johnson, and obtained the signature.

The directive formally created a separate Thor-WS ll7L program,

under the nickname "Discoverer, 'I to include "a number of systems

and techniques which will be employed in the operation of space

vehicles. ,,-

Uncertainties concerning what ARPA would fund were eliminated

in the course of a 15 December meeting during which the participants

decided that eight Corona firings would complete the ARPA development.
effort and that the remaining four Coron~ flights would require Air
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By a memorandum to the Air Force Under SecretaryForce funding.

two days later, Johnson confirmed the agreement and formally

specified the research agency's intention of sponsoring only 13 Dis-

coverer flights; two vehicle tests, three biomedical flights, and

The settlement was not reached easily.eight Corona launches.

however, since first Air Force and CIA. officials had to convince
')

ARPA that a readout program was not available to substitute for

r
And there were interesting sidelights'Corona recovery techniques.

on the afternoon of Johnson's directive, Colonel Sheppard discovered

a Pentagon staff officer busily attempting to rejoin Sentry and Dis-

The officer was convinced thatcoverer as a Top Secret program.

ARPA had just succeeded in stealing an Air Force satellite program.

IWith the establishment of the Discoverer project as a formal,

autonomous activity and with the open identification of Sentry as a

reconnaissance satellite. the conditions for conducting Corona were

The first scheduled Discoverer launch was but asomewhat altered.

month distant in December 1958, and this also impelled thought for

improving the cover story.

In a sense the disclosure that Sentry was a reconnaissance

I
Additionally, the international politicalwhat was now Discoverer.
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are provided with a convincing alternate explanation. II Militar)- and

contractor personnel at the launch site, in the recovery force, and

in related military and corporate organizations fell into the latter

category.

Inasmuch as the Corona configuration and the Discoverer

biomedical configuration would be outwardly indistinguishable, there

need be no great concern for unauthorized observation and no real

need for "closed II launchings. Press releases, by emphasizing

hardware tests rather than scientific probes, would help to prevent

interference from lIthe vast number of scientists who claim a right

~

to such data. "

The use of,a recoverable capsule could be explained as the

only means of insuring that recorded data were reserved for the
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One major unresolved issue remained of those created by

the ARPA-directed program alterations of November-December

958.

With the marked reduction in ARPA support, only eight

Corona firings were covered by approved funds. The remaining

four in the original series plus any follow-on firings had to be

'\ program in some fashion.brought into the !Iopen The choice was

plain.

Either the Air Force "surfaced" the reconnaissance capability

r

of Discoverer and conducted all flights following the eighth Corona

as a highly secure program but by means of a "normal'l approach.

or Corona would have to continue as a completely covert element

of Discoverer.

As a hedge against the possibility that continuation of Corona

might not be approved, the Discoverer office prepared a development

plan providing for 20 open Discoverer-reconnaissance flights extending

through the last months ofl960. By implication, 25 Discoverer

launches were thus programmed, a number Bissell had recommended

...

.,.

in December. The proposal, titled "Carrousel, " went forward with

Sentry and Midas development plans submitted to the Pentagon in

IJanuary 1959. It was partly tied in with the current scheme re-elevating

Sentry security to the Top Secret level and conducting the entire satelt

ite reconnaissance effort in that environment.

,;,

The title was invented by a project officer who was rather c~ically
convinced that the merry-go-round was but making another turn.
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was to be extended to include 2.5 flights lasting through 1960 and

sufiicient funds were available

On 2.7 April, Air Force headquarters officially instructed

BMD to undertake the L.S-flight Discoverer program. The ARPA

directive legally required to authenticate such an expansion was

issued on 20 May, thus closing the circle.
'\

The process had taken nearly six months and had been consist~

r

ently marked by a high rate of program confusion. Although Corona

schedules had since December provided for 20 flights, and thus for

a total of 2.5 Discoverers, the official ARPA directives at various

times from January through April authorized 12 Corona vehicles

(onl y eight funded), either three or five biomedical flights, two un-

specified payload satellites apparent! y intended for special ARPA

as signments, and an indefinite number of proof-test vehicles. The

Air Force knew it would have to pay for either four or six of the 19

Ilvalid" Discoverers, but for several months was unable to learn what

ARPA had in mind for the two "unassigned" birds

The April 1959 program revision, however, effectively

authorized the extension of Corona operations into 1960 and in a

sense indicated that the covert activity would be a continuing programI t

And despite the near chaos of February and March, there was no

86

-~epSEe2~1f

ee e .. .-





'1I9P SEGR6!11

,

been approached, had arranged a quick reassessment of the Discovere~

reconnais.sance potential. and had learned that it would take too long to

get results through Discoverer reconnaissance. He explained that

available cameras were too heavy, that test schedules would not permi~

early introduction of photographic payloads, and that II ...the Discov-

erer ...already has too many comI:>lications of a sensitive nature

without adding the probably unsolvable complication of a reconnaissancJ

mission. "

By all indications the letters served their intended purpose.

There was a last-minute scramble to advise Dr. Land of Polaroid,

who had been listed as head of a nonexistent lIre-evaluation committee, l'

that his name was being used as the authority for the impracticality of

Discoverer reconnaissance. Otherwise there were no important

complications.

By mid-l959. then. Corona had been established. its technology

applied to actual equipment, its cover perfected, and its tenure extended

into the future. The next task was to prove out the actual system

through orbital operation, recovery, and utilization of the photographic

product.

That as signrnent, originally and optimistically scheduled for

. completion by mid-l959. occupied the attention of program managers

for the next 18 months
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-
haunting fears that the Soviets might "surface" the Discoverer II

capsule in the midst of an American publicity campaign that featured

If such had indeed been the fate of thea subsequent recovery.

Discoverer II capsule, it did not gravely disturb Corona managers;

the mis sing capsule had carried "mechanical mice, 'I electronic devices

'\ rigged to record biomedical effects data.

Discoverers III and IV, launched on 3 June and 25 June, failed

r

to reach orbital velocities because Agena thrust did not meet expecta-

The 3 June flight carried another biomedical payload, but thetions.

25 June vehicle contained the first of the Corona cameras. Because

of the failure to orbit, no data on camera operating characteristics

were obtained.

Predictably, that succession of partial successes and failures

touched off a flurry of alarm in CiA and White House quarters.

Immediately after the 2.5 June failure. BMD advised CIA that no

further launches would be attempted until a thorough evaluation of

the upper stage difficulties had been completed. Special consultants

called in to assistfrom

By early August, the upper stage propulsion and control

. systems were slightly changed, as were computer settings. Concur-

Later that month Discoverers Vrently, the Thor!s fuel was altered.
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(4) it had been impossible to track the reentry vehicle until parachute

deployment occurred; (5) data on the capsule separation sequence was

imprecise; (6) the reentry capsule had marginal stability characteris-

tics; and (7) telemetry did not adequately indicate the precise pitch

angle of the Agena vehicle before capsule separation. The first flight

items modified to correct such deficiencies left Lockheed for the launch

Subsequently, ground tests revealed that thearea in late September.

r
spinup rockets had been deficient in quality, and those originally

installed had to be replaced.

One additional change of significance resulted from the August

Conceding that Corona operations were being conducted1959 failures.

in a high risk environment and under a high risk philosophy, BMD

began a long-term instrumentation and analysis program as insurance

against further failures. Although quick success would negate the

usefulness of such a procedure, BMD felt it justified. If

Lockheed acted also to increase the electrical po~ r output of

the satellite batteries and to instrument the recovery capsule much

more elaborately than had initially been thought necessary. In part,

this was the consequence of the report by a special.study group

which on 8 September seriously urged that the program be halted to

permit additional engineering refinement of the Agena and the recovery
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capsule.

program managers that Lockheed had been overconfident and that

the Agena-plus-capsule section was not instrumented adequately.

Lockheed, in the words of one scientist, had not I'instrumented for

failures. Ie

The next two Discoverer flight trials, on 7 and 20 November

'1

were as disappointing as their predecessors. Discoverers VII and

r
vrn both experienced subsystem failures which prevented recovery

of the capsule. And in neither instance did the camera system

function properly. The Ballistic Mis siles Division again suspended

flight tests.

Not until February 1960, after two months of intensive

corrective engineering, were the launchings resumed. Unhappily,

neither of the boosters used in the February flights (Discoverers

IX and X. 4 and 19 FebruaI;y) functioned properly and in neither case

did the Agena go into orbit. Some additional complications were

provided when it proved necessary to destroy Discoverer X during

its climbout, showering portions of Vandenberg Air Force Base with

as sorted residuals of the flight vehicle. Special security precautions

were quickly enforced to protect the shards of the Corona camera

section from compromise.
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Two circumstances quite outside the Discoverer-Corona

program made the situation unusually difficult during the summer

The first was the 1 May capture of a U-Z reconnaissanceof 1960.

aircraft well inside Soviet boundaries and President Eisenhower's

The second was theprompt cancellation of further U-z operations.

approaching maiden flight of the first Samos (former Sentry) recon-

There wasnais sance satellite, scheduled for September-October.

a general feeling in the Air Staff that Corona was a 'Ipoor man's'

system which had sli~ht prospect of achieving any real results.

Weight limited by the thrust of the Thor booster, the ~oron~ system

was considered a relatively handicapped competitor to the Atlas-

Additionally, early Samos flights were intended to
boosted Samos.

provide some demonstration of the effectiveness of a readout system

which. if successful. presumably would eliminate concern for compli-

Finall y. the high magnification camera
cated recovery techniques

On the whole,than that of Corona in several important respects.

therefore, Samos offered a convenient alternative to Corona and one

.
I
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distaste for the courier's peculiar behavior, promptly revised the

courier selection process

Discoverer XIV. launched on 18 August, paralleled the per

formance of its predecessor in most important respects. Additionall y.

"\ it carried a Corona camera, and the camera worked perfectly.

Although the Agena had less than optimum pitch-down angle at the

time of capsule separation, and the capsule actually descended 430

miles south of the predicted impact area, the C-1l9's were on hand

And.to complete a smooth aerial recovery--the first in history.

this time the capsule handling proces s followed plans. After an overt

return to Moffett Naval Air Station, the capsule was switched to the

unmarked container and sent final processing of

the film. The fact that pres s photographs of the XIV capsule were

forbidden was explained by citing the need for close examination of

the instruments before they had been disturbed. (In the instance

of Discoverer XllI, the courier had actually told a newspaperman

friend of his planned itinerary, thus m~ing photographs almost

inevitable.

Initial reaction to the film from XIV was unbridled jubilation.

CIA told Colonel Worthman the photo interpreters had called it
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side, the determination of the successive Corona program directors,

Colonels Sheppard and Worthman, kept the effort alive in the face of

And more thangeneral degeneration of confidence at higher levels.

any other individual, Lieutenant Colonel C. L. Battle, Discoverer

Program Director, kept engineering efforts on the right cout:se and

'1 at the proper pace.

r

I
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Any hard informa-that case the question would appear to be irrelevant.

tion about the intelligence function of the Discoverer program would be

consistent with bits and pieces of data the Soviets had accumulated

between 1956 and 1960- -in particular, whatever they retrieved from

American reconnais sance balloons (Project Genetrix) between 1954 and

1956, and from the Powers U-2. in May 1960. By nature, the Russians

would be inclined to suspect intent; any surreptitiously obtained intelli-

r

gence data would have confirmed purpose; and the photo systems they

had earlier captured would have clarified feasibility. Suspicion of

intent and knowledge of capability might be enough, even without support-

:::

ing intelligence

But it also seems possible that an intensive analysis of American

purpose and capability might have induced the Russians to accept Dis-

coverer at face value, at least in its early years. and perhaps even

through much of the 14-year Corona program. First, it was by no means

obvious that the U.S. --or anyone else--could actually build and operate

a useful satellite reconnaissance system based on the Thor-Agena

booster-spacecraft combination and 1958 camera-system technology.

Compared to other systems earlier proposed, Corona was tlny. The

I

:::

American intelligence estimates are often based on assumptions of
intent and postulations about capability. It is only reasonable to credit
the Soviets with similar habits.
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on! y 53 more.High resolution photographic systems were notori-

ouslyheavy.Soviet intelligence analysts could very reasonably

have concluded that Discoverer was intended to test the feasibility

of various reconnaissance subsystems, perhaps even a limited capa

bility prototype camera, but they would not necessarily conclude that

Discoverer was an operationally useful system in its own right.

\)

A second factor of some importance was development style.

r
All the available evidence would suggest to the Soviets that the pre-

ferred. almost exclusive strategy for United States military systems

development was the massive-resource approach applied to other

widely known programs--including Samos.The style of Corona devel-

opment was the complete antithesis of normal U.S. practice.It was

relatively cheap; limited resources and relatively few people were

involved in its development, and notwithstanding its extremely clever

design it was a rather conservative extension of the existing state of

the art.No other important American program of the time had those

(Knowledge attributes, and certain! y no other military space program.

of the almost pathetic Vanguard and Explorer programs of 1957-1960

could not but reinforce the assumption that "simple'! American space

systems were likely to be unimpressive in performance.) I
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many were failures. Administration officials, legislators, and

military spokesmen concerned about a resp,:>nse to the Soviet

'space

threat" typically emphasized the major programs, including Samos,

and depreciated such "irrelevant" programs as Discoverer, Explorer,

Echo. and Pioneer because they had no evident military utility. Most

really believed that to be true. Given the notorious American habit

of publicizing the goals, status, and (often) the details of major

military programs, however sensitive, the Russians might well have

cons ide red any departure from that pattern so uncharacteristic as to

be incredible. Occasional European press references to Discoverer

as a 'Ispy satellite" signified little except that speculation was an

entertaining diversion. A great many Americans who were privy to

the inner workings of the U.S. space effort between 1958 and 1964--or

thought they were, having apparent access to most of the classified

details --never suspected Discoverer to be other than what it pretended

to be. The more one knew about the inner workings of the U.S. R&D

process, the less likely he was to suspect that a Corona program

coUld ever be conducted

Perhaps the Russians were similarly misled. The question

But in anywas not likely to be ans wered for a great many year s.

event, if the Russians were not completely convinced of the innocent
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stealing it would have been a Soviet triumph of sorts, and the retrieved

data certainly could have been highly useful to the Russians, the lost

capsule represented no real threat to the security of ~~a. It

actual! y contained the instrumentation devices represented to be its

payload, a circumstd.nce that was true for only three of tpe remaining

flights in the first 15 Discoverer missions.
'l

In six of the ten mission attempts that followed Discoverer II,

r

the Agena spacecraft failed in one mode or another. The other four

were marked by as sorted malfunctions of film transport. orbiting

vehicle, or reentry system. All ten were failures.

Discoverer XIII carried a diagnostic payload rather than a

camera, an expedient forced on the program by the continuing mission

failures. Its capsule was recovered on 11 August 1960. Various

aspects of the flight were marred by minor difficulties. and the

capsule itself had to be retrieved from the water because of confusion

among aircraft sent to catch it during its final parachute descent.

several years in efforts to locate a variety of misplaced reentry items.
Toward the end of the 1960s and early in the 1970s, bits and pieces
turned up thousands of miles from impact points predicted on the
strength of good tracking data. One such case involving Corona is
discussed later in this chaper. In another case, pieces o>fal...
vehicle purported to have come down in central Africa were found
on farmland in southern England. Such developments tended to .
support the comforting as sumption that neither the Rus sians nor
anybody else had fou;nd the mis sing Discoverer II capsule.
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Nevertheless, it was a program success--the flrst of any significance.

It was also the first orbital object to be retrleved from space--by

.I....

anybody.

One week after Discoverer XIII was re< overed and returned to

Washington (to the ac( Om?anlment of enormous publicity that caused

\\ the carefully arranged cover plan to come apart), Discoverer XIV was

{It actually was the fifteenth in the lliscoverer series and

launched.

r
Launch, orbltal operations, andthe ninth to carry a Corona camera.

retrieval were highly successful, both as compared to earlier efforts

The retrieved capsuleand in terms of fulfilling formal mis sion plans.

provided the first reconnais sance photographs of the Soviet Union ever

When interpreted. they put to rest the persistenttaken from orbit.

legend of a "missile gap" and the 1958-1960 apprehension that numbers

of Soviet intercontinental ballistic missiles were emplaced and targeted
~ -,

on the United States.

.'-','

Unless, of course, the Russians did find Discoverer II!
',- or

In an episode reminiscent of nothing so much as the 1944 presidential
election, when Thomas E. Dewey was constrained by wartime security
from making potentially devastating revelations about Pearl Harbor,
Richard M. Nixon in 1960 was constrained from revealing that the
"missile gap'! on which John F. Kennedy had earlier campaigned was
an illusion. The Discoverer XIV payload was retrieved, and its intelli-
gence information digested, two months before the 1960 election cam-
paign ended. Kennedy, who was also aware of the mission results,
stopped talking about the missile gap thereafter. But some of his
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In December 1960, the 13th C°!-Ona. mission was conducted as

Discoverer XVIII. An unsuccessful recovery, a launch failure, and

a camera mechanism failure marred the three intervening missions

The film recovered from "Discoverer XVIII" dispelled all r'esidual

concern about a Soviet lead in the deployment of intercontinental

'\
missiles and provided the basic hard intelligence around which

incoming President John F. Kennedy and his defense secretary con-

r
structed their massive overhaul of U. S. defense priorities. goals

structures, and management proces s es.

supporters did not, and Nixon's indirect assertions that there was
no missile gap had no real impact because he had been saying as
much earlier, when nobody really knew, and because he had sub-
sequently adopted the policy of promising to enlarge the U.S.
missile program in much the way Kennedy proposed. In later years,
when the August 1960 findings became more widely known, there was
surprisingly little discussion of the potential change in election
results that might have Occurred if the truth had been revealed.
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C' to Mural

"Discoyerer XVIII, I' the thirteenth Coro~, carried an improved

camera system known as ~ (and, of cours e, called flC -Prime II in

discussions). Both the original 1'£11 and the subsequent ~ had lenses

with fl 5.0 maximum apertures and 24-inch focal lengths. C I emqodied

'\ structural and engineering changes that somewhat simplified the camera

system and also returned a ground resolution averaging about 35 feet,

as compared to the nominal 40 feet of the original.s camera. The

original £ came ra, flown on the first 12 Corona mis sions, produced

the images recovered in August 1960. It saw no further operational use

The ~' camera had begun development in mid-1959 and had been

adopted by the time a second Corona capsule was recovered, in

December 1960. It was used 'on all subs equent Corona operations until

mis sian, in August 1961. Three additional flights with ~I cameras

By Februaryfollowed, interspersed with three additional ~ systems.

system was ready for use and thereafter all Corona missions incor-

porated stereo capability.

Between the appearance of <2' and its eventual replacement by

C III. there occurred rather more than six months of debate about the
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enhance the quality of satellite photography during 1961; E-l, the only

Samos sytem certain to be available that year, had only about lOa-foot

Yet neither large investments nor high risksresolution capability.

Iseemed warranted, even though some members of the Corona project

group, and others in the satellite reconnaissance community, had

') he althy doubts about the validity of expectations for the several Samos

Finally, of course, there was the irrepressible instinct of

systems.

r
the firms who were supplying Corona systems to propose advancements

and improvements that might extend the period of Corona production

and use

Both Itek and Fairchild Camera and Instrument Company had

They were not, on the whole,been involved in Corona from its start.

Each would have preferred to be the solecheerful collaborators.

Each, therefore, proposed modification of the ~ I camera
supplier.

Itek advocated a major redesign of the optics and ain early 1961.

substantial modification of other aspects of the ~' camera as a means

Fairchild, then a componentof improving both resolution and reliability.

supplier to ltek but earlier a competitor for the entire Corona camera

would result in the substitution of five-inch film for the three-inch
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of Coron~ photography could be achieved within six months. Impressed,

Eisenhower authorized him to act on that premise and subsequently

confirmed Land's authority in correspondence with Allen Dulles and

Richard Bissell (then, respectively, director and deputy director of

the CIA).

The basis of Land's optimism was exposure to an updating of

the earlier Itek proposal, the largest change being the inclusion of a

r

faster lens (f/3. 5 rather than the f/5. 0 of the !;:') and simplification of

the system in lieu of some of the comprehensive structural changes

earlier suggested. The great potential for improved resolution lay

in that the faster lens could be used with slower and finer grain film

than had been required for the earlier f/5. 0 lens system.

With Eisenhower's endorsement in hand, Dr. Land proceeded

to Boston and authorized ltek to proceed with development of the pro-

posed camera. Both Bis sell (who had learned of Eisenhower's action

after the fact) and CoLonel Paul Worthman, the Air Force project

chief for Corona, had reservations about Itekls ability to carry out

the promises implied by the proposal Land had endorsed. but in the

event all they could do was to urge that additional <2' camera systems

be purchased against the danger that delivery of the new Itek system

might be dela yed..
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improving resolution, though to some extent that improvement alsu

reflected the incorporation of a flexible platten and revolving optics

(in lieu of optics that swiveled back and forth). Fabrication changl:~s

Iresulted from the use of new structural materlals, and the elimination
.

of skewed film rollers with the introduction of air twists for turning

') the film as it moved from storage to take-up cassettes, vastly simpli-

Nevertheless, ~ occupied thefied the film transport operation.

r

The combination ofsame space and used the same cassettes as Ct.

improved film, better equivalent shutter speeds, more effective image

In the interval between the successful recovery of a Corona

capsule on 10 December 1960 and the next fo11owin~ operational success,

a water pickup on 18 June 1961. four mission failures of various origins

and two "Discoverer" launches with other than Corona payloads had,

occurred.

...
'r

I

Resolution figures used here are those. generally cited for "ground
resolution" of the complete system. Under ideal conditions the ~ and
C' cameras were capable of reproducing 100 to 130 lines per millimeter
o~ the film, representing a 14- to 17-foot lens-film resolution, and a
system resolution of 19 to 22 feet. The C'" had a lines-per-millimeter
capability of 180 to 200, a 7-foot to 9-foo~amera-film resolution
potential, and a,lO- to l2-foot system resolution potential. ~orona-M,
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The succ essful recovery that marked mis sion 1007 18 June 1961

signaled the start of a far better record. Counting that flight, seven

successful capsule recoveries in 13 missions marked the remaind{'r of

961. One of the failed missions carried ~~ equipment (that singu-

larly unfortunate system thus experiencing its fourth successive failure

ln four attempts), so in effect there were five Corona mission failures and
')

Half of the camera payloads were in the ~1 con-seven successes.

r
figuration and the remainder of .fIll vintage, but three of the five failures

The Argon failure (2.1 July 1961) was causedinvol ve d C I instruments.

by loss of guidance on the Thor booster, followed by a destruct signal.

All of the C~roE~ mis~ion failures were chargeable to one or another

The culprits ranged from guidance throughof the Agena subsystems.

earl y gas exhaustlon to ignition malfunctioning. In three instances,

the Agena did not achieve orbit, and in a fourth an Agena power failure

No problems attributableprecluded separation and recovery of the capsule.

solely to the camera system were experienced, and although none of

the successful misslons was untroubled by difficulty of one sort or

another, the returns were extremely goodon the whole.

IIn all, ten 5: cameras, ten 5:' cameras, and six 5:'11 cameras were

Only one ofinvolved in the l.6 munu5C"opic Corona mission attempts.

the S: mis s ions returned film, but seven of S: I and four of the S:' II mis sions
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ended with retrieval. (The four ~~ failures in four attempts have been

sufficiently remarked.) Of the 3') photographic missions that were

were in large part successful; and of the 18 failures, 12 occurred in

the first of the two years. If Argon payloads were not counted, the--
record was quite respectable.

"'

.
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*
Corona-Mural

The notion of combining two of the original Corona cameras

into a stereo system appeared in July 1960, a month before the first

Its genesis was discussion among therecovery of Corona film.

various contractors and program personnel; its first formal appearance

was as a proposal from Lockheed Missiles and Space Division in the

-')
fall of 1960.

r
boosting the combination into orbiteach element of a stereo system

by means of a DM-2l Thor and a modestly improved Agena. CIII was

the favored system. even though it had not yet flown in Corona. because

camera was from 5 to 10 pounds lighter than its predecessorthe CI"

and in Corona weight was always important

By early 1961 the Lockheed proposal had received the conceptual

endorsement of Air Force program managers; in January, Colonel

Lee Battle, nominally Discoverer office chief but actually the technical

*

I

As suggested in a prefatory note for this volume, the term ~or!:!n~.
will generally be used here to identify that part of the total Corona
program identified in documents of the period as ~~ andi~;~a/Mural.
Mural was handled and treated as a separate compartment of the
sateliite reconnaissance effort until February 1962; for a brief time
even some of the original Corona participants were kept innocent of
knowledge that an improve~~essor to Corona-triple-prime was

starting development. Continuation of that compartmentalization
practice proved entirely impractical, of course, once ~~ entered

the hardware phase.

130

@) ..ee









"'TOP S~ER~!I!

January 1962 were the several agencies involved in Corona all made

aware of the improved capabi.lity to be provided by ~~, although

as early as July 1961 details of the ~r-.!!:!: program were made available

I
to senior officials in the National Photographic Interpretation Center,

the Army Mapping Service and similar organizations. The, mapping

I') service subsequently protested that it had not been adequately advised

on ~~ matters, perhaps because of a prospective interference with

r

plans to fly more ~~ missions. Charyk and Bis sell were obliged

in February 1962 to emphasize that ~~ was in no respect a dedicated

mapping system and probably had little application to that function

Apparently the mapping service had concluded that Charyk and Bissell

were attempting to monopolize payload control. which was not a fair

reflection of the real state of affairs even though Charyk was indeed

sponSOrinjhe development of the £-4 system, a nominal alternative

to~~.

IThe furor may actually have been occasioned by measures lead-
-.

ing to incorporation of a framing camera (an Itek stellar-indexing

camera system) in the ~~ vehicle. The preliminary decision to

add that capability came in October 1961 and was formally confirmed"1

I t
I The framing camera provided "a fixedthe following December.

I
geometric reference to be used in plotting and rectifying the longer

I
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focal length higher resolution panoramic photographs. II It could aid

in the construction of maps (as, for that matter, could any mono or

stereo imagery), but as Charyk subsequently explained to the Director

of the Defense Intelligence Agency, "the framing camera is not and

never has been considered as a substitute for the mapping projects

such as ARGON. ..'\
II (Much later, the incorporation of. a considerably

*
better stellar-indexing camera, DISIC, gave Corona a mapping capa-

r
bility somewhat superior to that of ~~. but such quality was not

available in 1961. The underlying problem was that the Army (and

its executive agent, the DLA) still wanted to develop and operate a

satellite mapping system independent of the embryonic National Recon-

naissance Office. and any actions that tended to reduce the possibility

of such an outcome roused objections from the Army Mapping Service.

The subsequent disappearance of Argon's proposed successor (called

and 

the cancellation of the £-4 (mapping camera)

phase of Samos, even after four cameras actually had been procured

and checked out, had the eventual effect of eliminating fligh.ts by

dedicate~ n'B.pping camera systems, but that too was still in the future

in 1961.

,'.','

Dual-Integrated-Stellar-Index-Camera. DISIC had a 3-inch lens,
equal in foca.l length to that of Argon and superior in resolution,
although resolution advantages ~e partly in film quality improvements.
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~,year later as the genesis of the ~!!a J-4.

system stemmed from the continued existence of the Samos"E-5. in-

tended to be a considerably more sophisticated, higher resolution

search system.
')

unsuccessful. The subsequent adaptation of a single modified E- 5

r (as Lanyard) proved generally disappointing. As long as no better

system qualified, and while the unquestioned need for search missions

by reconnais sance satellites remained, Coron~ would survive.
And it

did

successful.

The auxiliary framing camera did not operate correctly

section during countdown had dried out the framing camera film and

that the resulting shrinkage had put too much tension on the film trans-

port system), but results otherwise were quite good. By tha t time

ltek (the camera contractor) was in the process of assembling the

sixteenth and last of the then-scheduled Corona-M. systems, delivery

*
"~'I and other proposals for "advanced" CQrona systems are more

extensively treated later in this section~
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The second Corona-M operation (Mission 9032) began with a

17 Aprill962 launch and ended in successful recovery of the capsule

The returned film included images ofby air catch on 20 April.

Sacramento metropolitan airport taken from a height of 115 nautical

On the prints were impres sions that interpreters couldmile 5 .

'\ identify as runway markings, small civilian aircraft, and automobiles

"just at the detection threshold"). Two-engined aircraft could be

r

distinguished from four-engined aircraft, which encouraged the some-

what optimistic estimate that ~orona-M could resolve objects seven

feet on a side.

Between the initial success of Corona-M in March and the end

of June 1962. six reconnaissance vehicles in that configuration were

Of that set, four were successful to thelaunched from Vandenberg.

extent that film with intelligence utility was retrieved, although only

in one instance did the accessory framing camera operate correctly.

A 28 April launch (Mission 9033) ended with failure of the recovery

parachute to deploy. and the very successful orbital operations of

mission 9036 (3 June launch) were capped by fatal misadventure: one

of the extended booms on the aircraft recovery apparatus hit and

collapsed the recovery parachute. the capsule fell 12. 000 feet into

the'ocean and sa,nk before frogmen could reach it, apparently because
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I9049, December 1962.) occurring from precisely the same cause as its

parachute damage inflicted by booms attached to thepredeces,sor:

recovery aircraft. Given such diametrically different program results,

the consequences were virtually inevitable.

of all the photographic satellite programs except

Corona. recommended cancellation of E-6. Charyk unhesitatingly
-'.',-

In consequence, the I'interim" Corona-M program became

agreed.r

the sole wide area search system in the reconnaissance satellite inven-

Its string of ten successive "good" missionstory--or in development.

was not a record of complete excellence, of course. Except for mis 5 ion

9037, the 22 June 1962 launch, each of the ten experienced some major or

minor difficulty. (AnewFraming camera failure was the most common.

camera introduced late in 1962 largely overcame that source of mission

One mission in July 1962 (9039) experienced programmerdifficulty.

failure and was forced to early recovery. and another payload orbited

in September (9043) stabilized in an unexpectedly high orbit--following

a malfunction of a velocity meter--and began to pass repeatedly through

-'.
','

The lessons of £-6 experience were chiefly responsible for the very
different way in'which 118 development was thereafter conducted.
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the capsule after 24 hours. ,;:

'\
By

r

schedules.

two intervals of camera operation.
(Such inactive storage on orbit was

called Zombie operation.

:;:

I
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The peculiar nature of the Lanyard program and its gradual

transformation from a Samos-oriented to a Corona- oriented program

was strikingly illuminated by the increasingly frequent references to

Lanyard as "Corona-L. II The success of selective and evolutionary

inbreeding of technology, an example of a highly appropriate develop-

\)

Lanyard, a transform of the Samos E-5 effort, was the

programs.r

occasion for generation of a high-thrust version of the Thor booster

and demonstrated that the relatively small Corona recovery capsule

could be successfully adapted to the needs of a wide-film, big-optics,

photo reconnaissance system. Lanyard was essentially a single-ca,mera

stereo adaptation of the first two-cam~ra stereo reconnaissance system

to proceed from concept into development; the stereo concept subse-

quently appeared--with much greater operational utility--in both E-6

the first operationally successful stereo camera,

~rona-M. 

was proposed. The influence of E-5

on Corona-M was not readily demonstrable but could reasonably be

postulated.

In any case, the claims of E-5 to primacy in stereo

applications were indisputable.

It is not entirely possible to prove that the adaptation of an £-5I

[Lanyard) camera to the Discoverer-Corona reentry system prompted

later attention to the prospect of similarly but when
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Another influence that could not be acknowledged or cited

either in the open literature or in the "normal'! security system was

the advocacy of development strategies tested in NRO programs by

various analysts who contributed to the many studies of alternative

system acquisition policies that were sponsored by the Department

of Defense between 1967 and 1972. In particular, several major

reports from the Rand Corporation. the !'Blue Ribbon Panel Report"

r
of 1969. and the findings of the Congressional Commission on Govern-

ment Procurement (published in March 1973) reflected in varying

degrees the conclus ions of one analyst who had an opportunity to

examine in detail the la-year record of satellite development by the

He contributed to the underlyingNational Reconnais sance Office.

research and analysis and initially voiced many of the findings later

In the wake of such studies, DoDstated in the three study activities.

altered its accustomed acquisition policies to allow for programs

based on incremental, sequential development procedures and the

selective exploitation of proven state -of-the -art technology.

t
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Corona-J

Although Corona-Jhad not been formally approved for develop-

ment until October 1962, the CIA in July 1962 authorized Lockheed, as

the prime contractor, to proceed with preliminary engineering design

of the system. (Itek's work had been separately covered. Approval

for fabrication and long lead-time procurement reached Lockheed in

.'\
At that point, firstNovember, still in advance of the final contract.

launch was planned in May 1963 with a one-per-month initial launch

rate following, but with provisions for a two-per-month rate starting

as early as July 1963. That rather short schedule was made pos sible

by the expedient of converting previously built Corona-M systems to

the Corona-J configuration. Formal notification of the imminence of

Corona-J operations reached NPIC, the CIA, and the USIB's Committee

on Overhead Reconnaissance early in December- -by which time it

seemed clear that first flight would occur in "early summer" rather

than May 1963.

The rationale for the Corona-J program was heavily dependent

Effectively,0:1 assumptions about the utility of Zombie-mode operations.

:::

Corona-J consisted of a thrust-augmented-Thor, an Agena D, two
modified Mk Ia recovery systems, and a modified Corona-M camera.
In effect, a Corona-J mission provided a capability of performing two
Corona-M rI').issions at the cost of one booster, one Mural camera
system, two reentry vehicles, and two stellar-index camera installa-

tions (one for each capsule).
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...[Defense Undersecretary Roswell] Gilpatric and I have agreed that

the NRO will continue to employ the special inspection procedures on

all forthcoming flights in order to insure that the POSSibilit~ failure

is minimized. We desire that action be taken accordingly. II One of

the additional precautions that McMillan immediately instituted, in

addition to continuance of the Iispecial inspection and system checks II

'\
"experimentsintroduced earlier, was to instr

r
and additional payloads II were not to be carried on future Corona or

if there was any possibility that their inclusion would

jeopardize the primary mission: II ..je successful recovery of

photography from the main payloads. II

Notwithstanding such precautions, Corona-J operations began

somewhat inauspiciously, as had the original series of Corona launches

."

Not until the third mis sion (lOO4)"', in February 1964four years earlier.

did the planned and the actual sequence of events come into acceptable

-
:::

Mission 1004 was actually the !~ Corona-J and 1003 the fourth.
Printouts of launch records included in the continually updated IINRP
Satellite Launch History" list operations in order of mis sion number;
the computer is not programmed to call attention to calendric incon-
sistencies. The explanation for the 1003/1004 sequencing disorder is

relatively straightforward: 1003 was scheduled for a January 1964
launch, had been checked out on the launch pad, and was in the process
of final countdown when a violent windstorm damaged the payload. The

damage was severe enough to warrant returning the camera-capsule
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correspondence.

The problem was a fundamental failure in mis sian

concept. In each of the first two flights, capsule number one was

recovered complete with four days of film take, but the second capsule

was lost. On one occasion an inverter failed and the camera system

could not be reactivated after a period of Zombie operation (the

') recovery system later failed, also), while a decoder breakdown in ..he

Agena system made it impossible to reactivate the system and caused

r
the loss of capsule number two during a mission conducted ;n Septem-

her 1963.

In some respects, the first two attempts to operate Coro~~

could not be counted as major failures, because in fact one capsule

complete with film was recovered in each instance and that recovery

represented an achievement comparable to the success of any earlier

Corona mission. But the cost was substantially greater, and it was

also true that each of the first Corona-J missions had been intended

to provide more and better data than could have been obtained from

two of the earlier Corona-M operations

section to its manufacturers for repair and recalibration. The next
vehicle scheduled for launch, already numbered Mission 1004, was
moved forward on the schedule. Mis sion 1003 reappeared as a
March 1964 operation. Owing to electrical problems in the Agena,
it became one of the increasingly rare total failures of the Corona
prog ram.

t
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The fourth Corona-J mission was catastrophically brief; Agena

guidance failed shortly after launch and the vehicle arched into the

Pacific Ocean (24 March 1964). The fifth (1005. on 27 April 1964) had

an uneventful launch, but after 350 camera operations the film broke,

then the Agena power supply fai. and finally the capsule ignored

signals to deboost and re-enter.

Unlike other failed units, the reentry capsule launched and then

r
lost on mission 1005 reappeared later--and spectacularly. Calculations

of the anticipated decay of the capsule led to an initial prediction that it

would impact in the Pacific, west of the coast of South America and

about 10 degrees north of the Pole. A later calculation based on better

I
orbital trace measurements indicated a probable impact of fragments

somewhere in Venezuela. Observation stations in the Carribean area

were alerted to watch the skies on 26 May 1964, the indicated date of

I
Venezuela, actually reportedreentry, and on that date Maracaibo,

sighting five bright pieces passing overhead, presumably on their way

That seemed toto impact in the ocean off the South American coast.

be that.

More than two months later. on Saturday. 1 August 1964. a

Venezuelan commercial photographer. one Leonardo Davilla. telephoned

.
I
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It

the gold discs

-')

r
passersby.

It appeared

The Pentagon- issued a fino comment. II

""",,
He also

It was "well cooked. II

I
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made random-entry survival a very real possibility--which was

...
'0'

somewhat disconcerting to security people.

Second, inspection'\ ties" notice, in eight languages, was substituted.

procedures were reinforced to protect against the stowage of more

The 1961American souvenir coins during fabrication and checkout.

..-
-,- Security had yet another epilogic trauma even after the remains had
been retrieved from the Venezuelan Ministry of Defense. In order to
obscure the destination of. the packaged capsule wreckage, the real
Coron~ parts were sent ~o Lockheed by way of a secure air route and
a dummy package containing paper, odds and ends of metal scrap, and
pieces of wood, was boxed for shipment to the home address of a DIA
officer assigned to the Pentagon. Unhappily, the scrap fill plus the
carton weighed only 80 pounds although the shipping manifest specified
a 250-pound cargo. Alert customs officials at McGuire Air Force Base
decided they had uncovered a dope cache and opened the box. After
fruitlessly sorting through the expensively freighted junk, they con-
tacted the addressee and advised him sternly that they were "going to
investigate." Stalling customs fo~ the moment, the officer put through
a frantic call to the CIA to "cut this one off. II The Agency, with its
own contacts in. the Customs Bureau, retrieved and destroyed the box

six days later.
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allocation of two basic Thor-Agena combinations to the ~~ program

Perversity took a hand therefor August and October 1963 launches

too; both went well, providing the second and third largel y succes sful

(Another Argon was chari-Argon operations in ten mission attempts.

The Corona-M launches of Novembertably accounted a partial success.

Apart from the Thor malfunction, an Agena break-'\ 1963 were failures.

down caused failure of capsule reentry as the climax of a mission that

r
But the final Cor9E~-M (9062)began with a 27 November launch.

redeemed its breed, operating almost flawlessly from its 21 December

The paradox remained,launch to capsule recovery on 26 December 1963.

however; in its final days the nominally reliable Corona-M experienced

major mission problems, while the almost untested Corona-J operated

Two Corona-J capsules and one Corona-M capsulereasonably well.

were recovered bween August and December 1963, and two were lost

in each program

That the Zombie mode itself, or the effort to operate Corona-J

in a Zombie mode, was fundamentally unavailing had become apparent

with the second successive failure to operate and recover the dormant

That reactivation aftercapsule in a dual-capsule Corona-J mis sian.

storage on orbit was more difficult than had been anticipated was

On 13 February Dr. McMillanfinally acknowle~ged early in 1964.
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Although minor difficultie s and flight defectsparallels of the s ixth.

acceptably, and all orbited capsules were retrieved. By August,

The Corona
'\

total was supplemented by excellent returns from

r
In Novelnber 1964be summarized as routine and returns as excellent.

electrical problems.

(Standby

I
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One reason for the relative modesty of efforts to improve

Corona-~. was the apparent imminence of a development start on

a new search system in 1964 and later. There were two prime candi-

sponsored by the CIA with support from somedates, one

influential members of the President's Foreign Intelligence Advisory')
Dr. McMillan, the NRO staff in theBoard, and the other

r
Pentagon, development specialists in the Directorate

the West Coast), and other members of the intelligence

0::

board.

During McMillan's tenure as Director of the National Recon-

naissance Office, the familiar question of what system should be

developed to replace Corona, and when, was continually complicated

by contention over who should have development and operational respon-

sibility for the successor system and--at the end--what lasting role the

NRO should have in the total National Reconnaissance Program. Those

and Dr. A.D. Wheelan,issues, and others, had embroiled McMillan

the CIA's Deputy Director for Science and Technology, in a bureaucratic

::'
designators survived until a new search system

received USIB approval on 2.2. April 1966, after which, for precisely
the ?ew system carried the code ' On 30 April,

the approved program title.
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Corona Improvement Proposals

The J-3 model of Corona provided a capability to operate at
~ -

85 rather than lOO-nautical-mile altitudes, with a corresponding

improvement in resolution and scale. It incorporated a constant-

rotating camera with fewer oscillating parts, thus improving stability

on orbit, reducing smear, and further enhancing resolution capability.

Added functions permitted optional on-orbit selection of exposure and

r
*

filter modes. It accommodated alternative film loads. The dormanc y

capability gained increased significance. Not only could the new ~~~

be held inactive against the occurrence of better weather, but it could

be adapted to changes in photographic requirements while on orbit.

A final major change was the addition of the DISIC to the

Corona complement of photographic equipment. DISIC--which had

a three-inch focal length lens--provided a star-calibration capability

that was largely unaffected by the orientation of the orbital vehicle.

The earlier stellar indexing s)5 tern had become ineffective whenever

the main camera was positioned so that the stellar camera looked toward

the sun; in DISIC, one camera was always pointed at least 90 degrees

:0"

Several of the improvements derived from. -experience. The
~ was also the first Corona to be flown with its recovery capsules
facing forward, in the direction of flight.

t
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the commitment of both Air Force and CIA elements of the NRP to

a new search system, one that would replace rather than augment

Corona.

That complex of institutional and technical motivations experi-

enced s orne shifts of position from time to time. Thus about 10 months

'\ after he had first argued against funding ltek's proposal for development

of a Corona M-2 model, senior

r
member of the NRO directorate) urged Dr. Charyk to accept the

proposal.

Lockheed also endorsed ltek's approach, at least to the

extent of requesting funds and proposing development schedules, and

Itek proceeded far enough with the basic idea to construct a menu of

technical and financial details

Compllcating consideration of the ~ version of Corona was a

parallel Itek proposal that concentrated on detail changes and put major

After visiting Itek early inredesign in a subordinate category.

January 1963, Dr. Charyk became very interested in applying various

of the Itek notions to the basic Corona-M system, although nothing was

His request that the CIAthen said about a new lens -film system.

Thus Corona M-Z as foreseen in March 1963 would have been composed
of a 40-inch f/3. 5 Petzvallens (scaled up from the Mural-CIII design),
two separate fil~ plattens, and a convergent panoramic stereo configura-
tion. Rather than the 70 millimeter film of all preceding Coronas, the
M-Z version would have used 5-inch film (for which Lanyard provided-
some background experience).
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comment on Itek's approach elicited a reply that most of the Itek items

were then being considered for gradual introduction into the Corona

program via the technical change route. Dr. Herbert Scoville, CIA's

Deputy Director for Research, suggested that weight control, optical

improvements, adaptation for ultra-thin-base film, automatic exposure

control, modification of the film drive, and improved thermal control
'\

(~ll among the items on Itek's list) were being individually considered

He maintained, therefore, that a one-point redesign of the Corona

system to incorporate such diverse changes was not warranted

The issue thus informally joined was tested more or less formally

by way of a study performed by

ganiza-

tion at Charyk's direction. The impetus for the study was a discussion

of mid-March between Charyk product was a formal report

of 15 April1963. The nominal object was to compare the potential of a

revised E-6 Samos system with Itek's ~ proposal. The conclusion,

stated as a series of recommendations, was that ~ development should

be continued toward flight test in parallel with development of a re-

engineered E-6 (with a different reentry capsule, based on Corona designs)

after which the most promising of the two should be chosen for full develop-

ment and deployment. That choice, suggested, should

be delayed until on-orbit experience had demonstrated the superiority

of one of the pair
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The rationale foIt the comparison study was a statement of

Ineed from the National ~hotographic lnterpre"tation Center (NPIC)

and an anticipated endorlsement of the NPIC "requirement" by the

:::
The M-2 variant of CoronaUnited States Intelligencle Board (USIB).

Iactuall y seemed to have I a potential for better resolution than would

') II but! (in the judgment of the study group) there was
an "improved E-6,

Each of the proposed new systems would ultimately require
achievable.

1

The M-2widths to provide the prpmis ed performance of the.M.:l:'

At the end, thealmost identical development-deployment s cbedules.

and minimum design ri~k of any design available for this time period"--

I
except for the "improved E- 6.

*
The sequence of event$ was roughly this: E-6 had begun development

in November 1960 as a means of satisfying a USIB requirement for
10-foot search coverage resolution at a time when Corona was returning
about 2.0-foot resolution "a small percentage of the tim~~I! By early
1962., Corona-Mural had been developed, providing resolutions of
about ~ feet for ab-;;-ut :15 percent of the returned photography. Given
that performance, NPI~ in July 1962. expressed disinterest in any "new'!
system unles s it collld I offer substantial improvement over the Corona-Mural

72.
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development additional to those earlier spent.

explained May, the underlying problem was

1

r

coverage.

returns. £-6 did not then promise as much; a potential 6- to 8-foot
resolution in the relatively distant future was the best that could be

anticipated. That conclusion, and the abysmally poor flight perform-
ance of the £-6 system, caused its cancellation in 1962. The NPIC
restatement of a need for 5-foot search resolution, early in 1963,
caused consideration of re-engineering the £-6 (principally by adapting
a Corona- style film recovery system to replace the high! y unsatisfactory

capsulesystem of the original £-6), but at that point Itek was offering
the considerably cheaper M-2 version of Corona for consideration, and

the ~ also promised re~ions on the order-of 5 to 6 feet.
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July 1963 directed that all work on both ~ and a high-resolution-lens

variant for Corona applications be halted. In place of such activit,',

McMillan wanted additional work on ~orona subsystems leading to

Because themore consistent performance of the existent system.

Purcell Panel recommendations had been rather general, McMillan

'\ also wanted the Corona office to propose specific improvement modes.

By mid-August 1963 the C~rona office had identified those items

r
of detail improvement that seemed most likely to satisfy the specified

They included more careful lens selectivity andNRO requirement.

the procurement of better optical glass; more precise camera focus

adjustment, through expanded testing; incorporation of yaw steering

and vernier attitude control features; experimentation with automatic

exposure control devices, ultimately leading to their incorporation in

production systems; a better programmer; and experiments using high

in orbit. (Insensitivity film (for night photography) and color film

essence, these and related improvements, plus dual recovery capsule

McMillan acceptedcapability, led directly to the Corona J-3 system.

the basic recommendations late in August. and early the following month

8
reported to the Director, CIA, his plans for acting on them.III

But an imminent funding crisis intervened, and late in September

the advance a:uthorization of work on the menu of ~orona improvements
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That left what became the Corona~:4 proposal as the only

surviving prospect for a successor search system that descended-
more or less directly from the Corona of 1960. The Corona J-3

system was admittedly a model change, a means of rather inexpen-

sively improving the quality of Corona p~otography, and Corona 3-3

'\ did not seem a contender for continuance once a new search system

With the approvalentered development. the USIB, in

r

Aprill966, the management controversy involving Corona disappeared;

the NRO's Director re.nsible for virtuall)'

all Corona development and operational activities.

By late 1968, Corona was being treated as a terminal system.

On the occasion of the lOOth ~5!!!.~ flight, in December 1968, a review

of program performance sent to all program participants by the CIA's

director of special programs emphasized two basic ~~~ achievements,

one the coverage of Soviet ICBM 5 ites, the other the coverage of the

Middle East crises and the Arab-Israeli War of 1967 ("The Six-Days War").

(Corona photography had confirmed Israeli claims that otherwise would-
have been justly treated as Ilan exaggeration of the facts. II) Problems

were of a relatively minor sort: the introduction of ultra-thin-base film

on Coron~. flights early in 1969 caused some difficulties that attracted

management attention; four years earlier, such problems would scarcely
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The assumption underlying consideration of a still further

improyed Corona was that it could enter us e between January and

Aprill91l. supplanting and supplementing the .:!~~ that then

Program plans current in 1968provided basic search coverage.

showed the last Corona-~ systems scheduled for launch by June 1971

') procurement of 20 Corona systems in a ~ configuration would permit

~n~ operations to continue through mid-1973. Development and

procurement of the camera systems had an estimated cost

to which would bc added recovery vehicle and orbital

and the cost of 20 booster systems.vehicle. costs about

BuyiJlg the.!.:.! in preference to additional J-3 Coronas would effec-

tively create an enhanced search capability at an estimated per-launch

That real costs would exceedadditional cost of

5 to 20 percent was virtually certain, however.estimates by

By June 1967, initial expectations of quick progres s

Acknowledgement of difficultiesdevelopment had largely dissipated.

came late in the month, whe n Dr. Flax formally advis ed the Deputy

Secretary of Defense (Cyrus Vance) that the first launch

had been deferred from April1969 to October 1969. and then to April 1970

The extension relaxed the funding pressures created by technical problems

veloprnent. 

but it also required a further extension in thei
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defined and at a time when requirements for photography in the coming

One proposal, both then and later,five years were less than certain.

The

"\ By all indications, it could provide five-rotator Corona J-3 camera.

wouldfoot resolution capability and, in combination

r

director of the NRO

berenewed interest in a Corona J-4 was that

was 

cost.and to a scaled-

and to substi-Recurrent proposals to cancel

In.
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that would have been offset, in the event, by the

considerable excess of r over those estimated in

1968. But the central argument remained that of coverage and

resolution, 

and ther an unassailable advantage

The proposed-Corona J -4 system was not evaluated s olel y in

cost- benefit terms, however. It was, in a very real way, a competitor

and potential rival the surveillance system designed to

satisfy a requirement for Corona area coverage

resolutions

The April 1966 decision by the Executive Committee of the National

Reconnais sance Program to proceed had

capped a two-year controversy over a I'successor search system. II

At the time it was approved for development,

was 

scheduled

for first launch late in 1968 or early in 1969. In its initially specified

configuration, was intended to provide resolution

.il or better,

operation, a mission life of at periodic recovery

of film fr y capsules.
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'\

r

Corona missions cost

would cost
Development

presumably cost Corona J-4

could b~ developed for no more than and perhaps

::'

In the event, it cost more. The J-4 cost estimate was more likely.-to be accurate because it essentially involved the addition of new sub-
systems with relatively conservative new technology to a proven
ope rational s ys tem.
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In the face of such competition, .:!..:i was little favored by anyune.
other than its proposer (Itek) until into the developm~nt

schedule in mid-1966, and thereafter was favored mostly by those who

felt that representative of an excess capabilit)r--and

unwarranted costs.

T'\ an approved program with reasonable promise

of success did not preclude consideration of options that either began

with or included the cancellation of that program and I!indefinite II

reliance on Corona. In August 1967, more than a year after the formal

start of the program, but while the camera subsystem still

was the only element in accelerated development, the NRP Executive

Committee examined five alternative approaches to providing adequate

satellite recoIUlaissance capability for the 1970s. The most extreme of

the options was to develop a Coron~ variant capable of producing

resolution at about the 4. 5-foot level. It '.vas disapproved on the grounds

t

185

Handle

!pgp 55'Relll ContrOlS Or

@ ..ee













'l'OP !~e.ET

but he was Undersecretary of the Air Force, and thus more involved

in the continuing affairs of the "regular" Air Force than Flax had

been as Assistant Secretary, R&D. Dr. Lee DuBridge, President

Nixon's new science advisor, was another unknown, Mayo's position

was predict.able; he had been appointed under injunctions to cut

'\ defense costs, and he proposed to do so.

Reacting to Mayo's proposal to cancel David Packard

r advised Dr. McLucas on 31 March 1969 that, "This issue is closed

with BoB for now and no future action is necessary. II The firm

woxding suggested an end to consideration of rellance on a Corona-

rather than capability for satellite recon-

naissance in the 1970s. McLucas, Richard Helms (Director of Central

Intelligence), and John S. Foster (Director, Defense Research and

Engineering) so interpreted it. So did the NRO staff.

But Robert Mayo and the newly installed senior staff of the

Bureau of the Budget resurrected the question in another guise. They

had continued to investigate various alternative ways of performing

their principal assignment from President Richard Nixon: to reduce

the defense budget.

The choice they next presented to the President was no less

Late in Marchdifficult and in I1'lany respects was more important.
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'\

That Corona had been a major consideration in the pre-Nixon

deliberations was evident; the Bureau of the Budget had been the

principal source of support for Sorona continuation and improvement

Without an existent Corona capability, and the968 and after.

potential for its improvement, no serious proposal for continuing

could have been made. It was a wry commentaryand

on the turns and twists of reconnaissance program policy that the early

success of C~rona was a principal justification for the eventual cancel-

lation of the several generally unpromising Samos systems of the early

1960s, to the considerable distress of the Air Force, but that the

a 1970s sys tern for which the Air Force had evensurvival

greater fondness, was very nearly secured by the continued excellence

of the Corona a decade later
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Toward the middle of 1969. as the Corona program once again

wound down toward finality, some of the various problems normal to

In thethat phase in any major program began to have their effect.

period between September 1968 and August 1969, three camera failures

and three lesser malfunctions had significantly lessened the value of

six Corona missions. In July 1969 (mission 1107) a mechanical failure

interrupted operation of the forward-looking camera almost as soon as

A similar failure in September 1968the "operate'l cornrnand was sent.

(mis sion 1048) bad occurred after about two-thirds of the film had been

expended, and in February 1969 (mission 1106) the aft-looking camera

had failed, probably because of a break.in the film at a splice point

II

Mission 1050, in March 1969. ended prematurely after a failure of the

Agena guidance system, and two other mis sions (1049, December 1968,t

and 1051, May 1969) returned degraded film. Although all represented
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security clearance procedures and the definitely limited future of

Coron~ work militated against any easy solution.

Further, as both manufacturing and production tapered off,

the availability of replacements for failed items les sened. A spares

program had not hitherto been essential because manufacturing had

continued at a level rate for more than 10 years, and owing to the

"spares I' were needed on! y to replacen~ture of space systems,

articles that failed in test.

The best that could be done immediately was to overhaul proce-

dures so as to reinvigorate quality assurance testing am to provide

II would have to closefor adequate spares. In time, the

8 For the longer term, considering that

Corona would remain operational for another 18 to 24 months,111111

down. but that was not yet.

's Corona manager, arranged for a partial integration of

and Corona program activities. thus insuring some continuity

operationaland a rational phase down of ~orona

The solution to personnel problems was to offer thereadiness.

employment with either Lockheed-Sunnyvaleexperienced

system), but to delayor

the actual transfer until all Corona systems had been completed andI

Refurbishment of various items of Corona equipment as a
delivered.
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:::some of the workload fluctuations at the
ant. Transfer

solution. of Course

'\
initi created some interesting difficulties in its

own right. By August 1969 it was apparent
managers that

That situation

had never arisen in earlier program terminations.

:All 

of the Samos

and ~~ .

*

203

Handle

~ ..ee



oIfI8P SEeREIf

for the ultra-thin film being used in the last lot of Corona J -3 systems

The combination of test operations, requalification, and normal test

and certification would cause the system to experience more than

90, 000 operating cycles by the time it went into orbit--a number so

large as to make continued reliability highl y doubtful. Refurbishment

') was plain! y in order, although it would cost re-

and a major portion of the cost arose in the necessitycycle the system

r
of having Itek reopen manufacturing and test facilities closed down with

the delivery of the last regularly scheduled Corona cameras, some

weeks earlier

The film test sequence and two on-orbit exercises of ultra-thin-

base film had demonstrated that the new material was essentially

superior to the standard-thin film earlier adopted. Although some

peculiar anomalies affected the ultra-thin film during the first 48 hours

of any flight, degrading imagery during that period, quality was never

poorer than that of the earlier Corona J -1 systems t and after the film

had stabilized (a flatness problem) imagery was appreciably better than

anything obtainable on standard-thin film

Even in August 1969 the realities scheduling had not

Consequently.become ful.ly apparent to reconnais sance program managers.

the "refurb~shed" Corona intended to be the last operational system in the
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manufacturing capability against some contingency that might warrant

later use of the system. Corona superbly satisfied NASA's basic

requirements for multispectral imagery and for stereoscopic coverage.

And because Corona was a thoroughly reliable, fully developed system

for which complete fabrication and testing facilities existed, it would

~'\ provide a most inexpensive way of satisfying NASA needs. But NASA

had to choose between Corona and alternative specialized earth resources

r
survey systems; the NASA budget could not support both. Given the

II institutional tendencies of both NASA and the NRO, the outcome was

predictable.

In early March 1970, NASA advised McLucas that no money for

the procurement of Corona systems could be included in the fiscal 1972

NASA budget. Homer Newell, NASAls Associate Administrator, asked

McLucas to preserve Corona production capability against a pos sible

budget allQcation for a NASA-Corona in fiscal 1972. But the NRO budget

Al thoughwas no more flexible than the NASA budget in such matters.

McLucas assured Newell that the NRO would attempt to make surplus

~~~~ vehicles available to NASA, 8 in fact that contingency could be

considered only to become fully operational in accordance

with optimistic 1970 schedules. Should that occur. of course. two or more

Corona missions might well be scrubbed, there being little value to

2.06

Handle
-IJIBP SEEREIf

~ ..e e
.;



-t!.QP SEERE","",

much superior capability could be
operating Corona once.
brought fully to bear

(Fewer

r

The rationale:

operated. I'

R. S. Cline,applications not contemplated when the program began.

September 1970 that 11
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schedule problems with more KH-4 insurance. II He reiterated the

suggestion during a meeting with McLucas short! y thereafter. Indeed,

by early October Packard had concluded that Corona~ might be needed

..for a long time, either to cover a launch failure or operational

failure, or to cover a crisis situation where there is nothin g scheduled

8
and we might want to launch an extra photo bird. II

Packard pressed Helms on that issue in November. Helms

responded that additional Corona vehicles could not be obtained in

less than 24 months because of manufacturing lead time considerations

and was virtually certain to be satisfactorily operational

by then (1973). He further suggested that Corona vehicles would have

but limited usefulnes s in the sorts of crises the U. S. had experienced

in the preceding five years, a conclusion based on the findings of a

still incomplete study being conducted by the Agency. On such grounds,

he doubted that the utility of additional Coronas would be worth

probably would cost (a cost driven substantially higher

than in the past by the neces sity of reestablishing production facilities)

A nd, he adde d, continued to conform to its schedule,

Coronas would be left over for crisis use should that need arise.

Finally, Helms concluded, he " ...would prefer not to spend any of

the intelligence budget at this time for additional Corona vehicles
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[instead believing] our objective will be better served by plaIU1ing to

use such funds as can be made available to help cure

problems that might arise in the early flight program. II Again,

it appeared, the subject had been closed. And again, appearances

proved deceptive.
*

Late in.December 1970, Dr. John Martin in the Presi dent' 5

Office of Science and Technology suggested consideration of a new

r
ordering a small nwnber of ~orona vehicles under aC orona option:

contingency plan that would call for cancelling the order once complete

Illllllllloperational readiness had been demonstrated. The option

was considered in some detail during the National Reconnais sance

II
Program Executive Committee meeting of 2.9 January 1971. In the

the NRO Comptrollercourse of the discussion,

'andestimated that additional Corona systems could be purchased

in lots of two, to

I 

~
operated at costs ranging

in lots of six. Assuming an immediate decision to

proceed with the purchase of three systems (an optimum number

representing the crossover between ~igh unit costs for fewer systems

210

1I!9P SEGRE!I!-

@:;' eoe e





..J119P SEGR5~-

...

...

or buying another

for a scheduledsubstituting a

In the end, it appeared to Dr. David that insurance against a

r

the decision to oIder more _Corona systems were taken

at once.

The negative response disposedadvisability of taking such action.

of the question and finally did write ~ to Corona.

oJ.....

.
Again in February, the Defense Intelligence Agency urged Deputy

Defense Secretary David Packard to schedule an additional and early

Coron~ operation to satisfy immediate and urgent requirements
arising, partly, from the untimely flight failure of Corona Mission 1112.
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.RESUME

Likenesses were not at all obvious, and surelyevolution

not have to endure the long string of early mission failures

viewed as the first successfulthat troubled Corona, but

r even that difference vanished.were treated as precursors

resembled that of the other.

bothwithin two years of their initial missions {~

acquiring dual-recovery-vehicleand the
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capability (Corona-J and the double- a nd both

experienced a five-fold improvement in resolution and reliability

The experience of theduring their first 10 years of operations.

Corona program had, of course, a substantial direct influence on

The adoption bythe evolution ogram fTlanagers

'\ of the Corona recovery capsule was but the best known of several

examples that extended through optical, electro-mechanical, and

orbit-control subsystems and into a host of specialized components,

e

procedures. 

and technical devices.

Corona improvements included the addition of a stereo capa-

bility, a second recovery vehicle to increase film capacity, a lower

orbital altitude to permit better photography, better optics, and many

At the end, Corona missions lasted for 19 days andother changes.

each brought returns on about seven million square nautical miles.

Sixteen ~~~n~ missions were flown ln the last three "ears of

the program, six in 1969, four in 1970, three in 1971, and two in 1972

In its years of service,function thereafter was served by

Corona had identified and accurately located all operational Soviet

More need not be said.ballistic missile sites.

II
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One of the principal issues of 1969 was whether or not to

schedule additional Corona production as a safeguard against

anticipated slippage in the first operation The response

was to adjust the annual launch rate for Corona, stretching the

program.

Although it was a near thing, the last Corona available

to the NRO managed to fill the data gap created by the need to delay

the second

.I
I
!

In the final three years of Corona operations, three of the 16

flights ended in less than satisfactory fashion. Mission 1113. staged

in February 1971, was the victim of a rare Thor booster failure; an

attitude control system failure in March 1969 (mission 1050) caused
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information that ranged from good to exceptional in terms both of

e
photographic quality and intelligence worth.

By the time the Corona series ended with the final capsule

recovery on 31 May 1972, it had ostensibly included 145 missions--

or mission attempts--in all. In actuality, if the generally ignored

')
of which 26 involved objectives and payloads other than those of the

r

fundamental Corona program. * Thus 120 Corona operations were

attempted.

Starting with flight number 69 (mission 1001) of 24 August

::~

The records of Corona missions, successes, and failures are con-
fused because of the early admixture of the Discoverer and because
so many operations did not include a Corona camera system. Two of
the first 25 "Corona" flights carried infrared sensor systems developed
for the subsequently cancelled Midas program; at the time they were
publicI y represented to be biomedical payloads. (Some biological
specimens actually were carried but they constituted a tiny fraction
of the total payload.) Two other "Corona" spacecraft of that period
carried "diagnostic payloads" rather than cameras; such diagnostic
instrumentation was inserted into the flight schedule in response to
the initial sequence of mission failures and was intended to provide
information that would identify and support the correction of space-
craft design defects. The end sum of "Corona" flights, nominally
145 but actually 146 in all, included 12 ~~~- mapping camera pay-
loads, three Lanyard instruments, and two other payloads irrelevant
to the Corona program (flights number 54 and 99). (Starting with
flight number 54, two of the surviving summaries of Corona program
activities have contradictory flight and mission numbers. Flight
number 54 is not counted as a Corona program flight in one set,
compiled in 1964, but is so charged in the final June 1972 accounting.)
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1963, dual recovery capsules were usually flown. Only seven

Corona missions after that time involved the older, single-capsule

recovery system; 69 were of the dual-capsule Corona-~ configuration

In total the Coron~ program included 190

film capsules intended for recovery. Of that total, 165 film capsules

\) actually were recovered, and all but four of them contained operational

quantities of exposed film. From time to time, random system mal-

r
functions of various kinds made some of the film no more than marginally

useful to photo interpreters, of course, but in the end 161 capsules

brought back a vast bulk of enormously useful reconnaissance information.

Through flight 16, film payloads weighing, variously, 10, 16

or 20 pounds were carried. Thereafter through flight number 75

(December 1963), the film payload per capsule averaged about 40

pounds, and from that time through the end of the program the per-

capsule average was about 80 pounds (or approximately 16,000 feet

of film). In the period from 1966 through September 1970, when a

total of 34 systems were placed in orbit, recoveries included 68

capsules containing 1, 058, 000 feet of film with images of 287 million

square miles of the earth's surface. Those 34 successful injections

also encompassed a total

2.17
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by another cartographic program chiefly because of the DISIC enhance-

ment of primary Corona capability.)

Although the original concept of film returns by way of a

recoverable reentry capsule proved highly successful once a set of

relativel y minor but irksome operational difficulties were overcome,

improvements in that aspect of Corona operations in the years after

At1961 were nearly as impressive as other system improvements.

the end of the program, film was routinely recovered from two

independently controlled recovery capsules. The last Corona capsule

recovery failure occurred in May 1965 (caused by a random malfunction

of the vehicle recovery command system), although recourse to water

pickup became necessary twice in the succeeding seven ye ars (once in

8
July 1967, again in August 1969).

In the context of its operational utility, exploitation of technology,

and enhancement of the nation's fund of intelligence information, Corona

had to be rated an outstanding succes s. Originally consi~ered an

interim system and assumed to have, at best, three or four years of

operational utility, Coron~ remained the sole source o.erflight

intelligence for the United States for nearly five years. and was

a primary source of basic information used to shape national defense
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Although designed as a search system, at thepolicy for 12 years.

end Corona was providing better detail and resolution than several

of the surveillance systems earlier touted to supplement it. Its

/;
I

was six years in gestation and abouteventual replacement,

five times as costly, -withal having an operational capability that

Corona could never match.

In 12 years of operation, Corona cameras exposed more than

r
2., 700, 000 feet of film covering 750, 000, 000 square miles of the earth I s

surface.

feet of 70-millimeter film, were capable of providing resolution of

each mission. and returned cloud-free coverage of about three million

square miles.

Among those accountedCoron~ achievements were legion.

to operate in stabilized flight, the fir st to be recovered from the

,

I
I
!
I
1
I
!
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systems, mission control systems, data processing techniques, and

photo-interpretation processes. That Corona was at once the out-

standing example of effective interaction between the Department of

Defense and the Central Intelligence Agency and a principal issue of

contention between them for nearly a decade may be a paradox explain-

') able only in terms of Parkinsonian dialectics--but that also was part

of the ultimate reality.

r
Even though quite a lot of miscellaneous information about

Corona had leaked into the press from time to time, surprisingly

little was made of it by supposedly well-informed space writers

Photographs published in Caracas had clearly shown the inside--and

the film cannister- -of a recovery bucket; aerial catch and sea retrieval

operations had been repeatedly photographed; the Alsop article of 1963

had pretty accurately described both the antecedents and the initial

importance of Corona; and it was all but impossible for intelligent

observers of the strategic scene to ignore the recurrent implica tions

of good U. S. photographic intelligence over Soviet territory in the 19605.

True. on! y small lots of people knew that until 1965 all of the many

other U.S. reconnaissance satellite programs had been sterile.

. Nevertheless, to one looking at the indicators 'with knowledge of

2.2.2.
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